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(54) DEVICE FOR PURIFYING POLYMER SOLUTION BY ION EXCHANGE AND METHOD FOR 
PURIFYING THE SAME 

(57)Abstract: 

PURPOSE: To obtain a device for purifying a dope solution of 
an acrylonitrile- based polymer industrially advantageously 
suitable for producing acrylic fiber or carbon fiber prepared by 
baking the acrylic fiber in production of the acrylonitrile-based 
polymer by an aqueous suspension polymerization by efficiently 
removing impurities such as inorganic electrolytes to be 
admixed. 

CONSTITUTION: One or more tubular members are arranged in 
series in a purifying passageway of a solution composed of the 
acrylonitrile-based polymer and an organic solvent for the 
polymer, plural porous ion exchange plates are attached to the 
interior of the tubular members in parallel with an axial line and 
a solution of the acrylonitrile-based polymer is sent to the 
interior of the tubular member adjusted to a given temperature 
to remove inorganic electrolytes and their ions as impurities and 
to purify the polymer solution. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Ion-exchange-purification equipment of the polymer solution with which the purification way of a 
polymer solution is equipped with one or more tube part material allotted to the serial, and it comes to equip 
the interior of this tube part material the ion-exchange plate of one or more sheets parallel to an axis. 
[Claim 2] Ion-exchange-purification equipment according to claim 1 which consists of a porous sheet metal- 
like container with which said ion-exchange plate filled up the interior with the matter which has ion- 
exchange ability. 

[Claim 3] Ion-exchange-purification equipment according to claim 1 which the porous ion-exchange plate 
with which said tube part material is two or more, and each tube part material was equipped gives rotation 
phase contrast to the circumference of the axis for every tube part material, and it comes to arrange. 
[Claim 4] Ion-exchange-purification equipment according to claim 3 which said porous ion-exchange plate 
is two or more sheets, and it comes to arrange each other in parallel with desired spacing. 
[Claim 5] The purification approach of the acrylonitrile system polymer solution characterized by letting the 
solution which consists of an organic solvent which dissolves the acrylonitrile system polymer obtained by 
the drainage system suspension polymerization which used the inorganic system redox initiator, and this 
polymer pass to ion-exchange-purification equipment according to claim 1 , and carrying out removal 
purification of the inorganic electrolyte or its ion as an impurity from this acrylonitrile system polymer 
solution. 

[Claim 6] The purification approach according to claim 5 that the interior temperature of tube part material 
of said ion-exchange-purification equipment is 30-150 degrees C. . Equipment. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the refiner of the acrylonitrile system polymer solution 
used as the raw material of the precursor which are acrylonitrile system fiber and a carbon fiber precursor. 
[0002] 

[Description of the Prior Art] An acrylic fiber has properties, such as an outstanding loft similar to wool, a 
hand, and dyeing clear nature, and is used for the wide range application. The solution made to dissolve the 
acrylonitrile system polymer which serves as a raw material for manufacturing these fiber in an organic 
solvent or an inorganic solvent is prepared, spinning is carried out by the spinning approaches, such as the 
wet approach, the dry type approach, or the dryness-and-moisture type approach, and fiber is produced 
industrially. 

[0003] In order to manufacture the above-mentioned fiber, it is common to carry out the radical 
polymerization reaction of the acrylonitrile monomer which serves as a raw material for obtaining the target 
polymer, and it and a copolymerizable monomer. In this way, through the dissolution process which 
dissolves this polymer in a solvent, spinning of the obtained polymer is carried out by the wet spinning 
method, the spinning [ dryly ] method, or the dryness-and-moisture type spinning method, and it is produced 
commercially as a staple or a filament. (It is based on version fiber research institute issue [ in the "fiber 
handbook" 1991 fiscal year ] .) 

Moreover, the acrylonitrile system fiber obtained by the above-mentioned approach is used also as a carbon 
fiber precursor (precursor), is carbonized through a baking process, and turns into a carbon fiber. This 
carbon fiber is highly efficient in reinforcement, an elastic modulus, thermal resistance, etc., and is used for 
various applications including the aircraft material. 

[0004] The suspension-polymerization method which is the heterogeneous polymerization in a drainage 
system is a manufacture method of the acrylonitrile system polymer with which history is also adopted in 
ancient times and widely. The descriptions, like that quality control of said polymer is easy for this 
manufacture method, that recovery of an unreacted monomer is easy, and management of the whole process 
is easy are mentioned. (It is based on fiber handbook "raw material editing" Society of Fiber Science and 
Technology, Japan edit Maruzen Co., Ltd. issue .) 

Although manufactured by the continuation suspension-polymerization method by using water as a reaction 
medium as the manufacture approach of the above-mentioned acrylonitrile system polymer, generally as a 
polymerization initiator at this time, inorganic system initiators (ammonium persulfate etc.) are used. A ** 
exception, after the acrylonitrile system polymer manufactured by the continuation suspension 
polymerization dissolves in the solvent of this polymer through desiccation, spinning of it is carried out by 
various approaches. 

[0005] If the polymerization reaction of the monomer which uses an acrylonitrile monomer as a principal 
component as mentioned above by the inorganic system initiator (for example, the oxidation reduction 
system of ammonium persulfate-sodium-hydrogensulfite-iron should put together) is carried out as a 
reaction solvent using the water of sulfuric-acid acidity, the particle of this refined polymer is formed and an 
acrylonitrile system polymer can be obtained in the state of aquosity dispersion liquid. The acrylonitrile 
system polymer used as the raw material of an acrylic fiber is obtained after polymerization termination by 
washing and drying the aquosity dispersion liquid of this polymer a ** exception. 
[0006] As a reaction container in the case of obtaining an acrylonitrile system polymer according to a 
continuation drainage system suspension polymerization, it is desirable to use the reaction container made 
from aluminum. If the reaction container made from stainless steel or the reaction container made from glass 
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lining is used when carrying out manufacture implementation of the acrylonitrile system polymer at a 
drainage system continuation suspension-polymerization reaction, since the scale by adhesion of an 
acrylonitrile system polymer is generated, continuous duty will become impossible substantially. When the 
reaction container made from aluminum is used as a reaction container, it is said that it has prevented 
generation of a scale when an aluminum front face carries out the corrosion dissolution since the inside of 
the system of reaction serves as aqueous acids. 

[0007] A terminator is added in order to terminate a polymerization reaction. It is required to hold the 
function which neutralizes the aqueous acids of the system of reaction as a terminator in the case of 
manufacturing the above-mentioned polymer by the drainage system suspension polymerization, and a 
sodium oxalate, ethylenediamine tetra-acetate sodium salt, and the electrolyte water solution of sodium 
bicarbonate are mentioned. 

[0008] In this way, according to the above-mentioned manufacture method, the acrylonitrile system polymer 
will be manufactured under existence of the electrolyte by the polymerization initiator, the electrolyte by the 
corrosion of a polymerization reaction container, the electrolyte by the terminator, etc. And although this 
acrylonitrile system polymer forms the polymer particle of 10 microns of numbers and serves as a 
particulate material by the drainage system with advance of a polymerization reaction as mentioned already, 
said various kinds of electrolytes will mix into the particle of this polymer. Therefore, even if it is possible 
to wash the particle front face of this generated polymer in manufacturing an acrylonitrile system polymer 
according to a drainage system continuation suspension polymerization, it is difficult to wash even the 
electrolyte caught inside the polymer bywater. 

[0009] Therefore, in manufacture of the acrylonitrile system polymer by the present drainage system 
suspension polymerization, the acrylic fiber has been obtained, after shifting to a desiccation process while 
it has been in a condition with washing inadequate like ****, dissolving an acrylonitrile system polymer in a 
solvent, considering as an acrylonitrile system polymer dope and carrying out spinning by wet, the half- 
dryness-and-moisture type, or dry type. Thus, in case the acrylonitrile system polymer dope solution which 
impurities, such as an electrolyte, mixed manufactures a quality acrylic fiber like recently, it has brought 
about various problems. 

[0010] For example, if long duration heating (about 100 degrees C) maintenance of the dope solution 
(solution obtained by dissolving this polymer in the solvent which dissolves an acrylonitrile system 
polymer) used in acrylic-fiber manufacture is carried out, yellow coloring will become remarkable, the dope 
solution itself gels, and the fall of a solution fluidity is brought about. It is thought that this cause is based on 
the above-mentioned impurity (inorganic electrolyte) contained in an acrylonitrile system polymer. 
Moreover, the yellow coloring-ized phenomenon of the acrylic fiber itself which is a product arises for this 
impurity, and it is thought that it has had big effect on the quality in the case of manufacturing the acrylic 
fiber of high quality. If similarly the dope solution itself gels and the fall of a solution fluidity is brought 
about, the stable spinning nature cannot be secured, consequently it is thought that a thread-breakage 
phenomenon arises. 
[0011] 

[Problem(s) to be Solved by the Invention] In case the trouble of being in charge of calcinating an acrylic 
fiber or this acrylic fiber by using as a raw material the acrylonitrile system polymer obtained by the 
drainage system suspension-polymerization method, and manufacturing a carbon fiber manufactures this 
polymer by the drainage system suspension-polymerization method, it is that an impurity like the inorganic 
electrolyte which does not escape mixing remains in this polymer. Mixing of this impurity is having induced 
the trouble at the time of manufacturing the carbon fiber which comes to calcinate the acrylic fiber or this 
fiber used as a product. 

[0012] The purpose of this invention solves the trouble which such a drainage system suspension- 
polymerization method has, and is to offer the refiner and this purification approach of an acrylonitrile 
system polymer dope solution advantageous to the industrial target suitable for manufacture of the carbon 
fiber which comes to calcinate an acrylic fiber or this fiber. 
[0013] 

[Means for Solving the Problem and its Function] The ion-exchange-purification equipment of the polymer 
solution with which the place made into the summary of this invention equips the purification way of a 
polymer solution with one or more tube part material allotted to the serial, and it comes to equip the interior 
of this tube part material the porous ion-exchange plate of one or more sheets parallel to an axis, It lets the 
solution which consists of an organic solvent of the acrylonitrile system polymer obtained by the drainage 
system suspension polymerization which used the inorganic system redox initiator for this ion-exchange- 



h ttp : // www4 . ipdl . ncipi . go . j p/cgi -bin/tr an_web_cgi_ej j e 



7/17/2006 



JP,06-08791 1,A [DETAILED DESCRIPTION] 



Page 3 of 7 



purification equipment, and this polymer pass. It is characterized by carrying out removal purification of the 
inorganic electrolyte or its ion as an impurity from this acrylonitrile system polymer solution. 
[0014] And it consists of a porous container of the shape of sheet metal which filled up the interior with the 
matter which has ion-exchange ability, said tube part material is two or more suitably, and two or more 
porous ion-exchange plates are allotted, and the porous ion-exchange plate with which each tube part 
material was moreover equipped gives rotation phase contrast to the circumference of the axis for every tube 
part material, and it comes to arrange said porous ion-exchange plate. 

[001 5] Since the solution (it may only be hereafter called a dope solution) which consists of an organic 
solvent of the acrylonitrile system polymer obtained by the drainage system suspension polymerization 
which used said inorganic system redox initiator, and this polymer makes it into this suitable acrylonitrile 
system polymer concentration to carry out spinning, the viscosity becomes hundreds of poise. Therefore, it 
becomes the greatest purpose of this invention to remove a low molecular weight compound like the 
inorganic electrolyte which is an impurity from such a hyperviscous solution. 

[0016] Hereafter, this invention is explained to a detail with an operation, the solution with which this 
invention consists of an organic solvent which dissolves the acrylonitrile system polymer obtained by the 
drainage system suspension polymerization which used the inorganic system redox initiator, and this 
polymer — at least 30 degrees C — heating — ion-exchange No ~ it is equipment suitable for carrying out 
purification removal of the inorganic electrolyte or its ion as an impurity from this acrylonitrile system 
polymer solution by making a certain matter contact. 

[0017] As an inorganic system redox initiator, inorganic system peroxides usually used, such as ammonium 
persulfate and potassium persulfate, are mentioned. As a reducing agent used as a polymerization assistant, a 
sodium sulfite, ammonium sulfite, a sodium hydrogensulfite, hydrogen sulfite ammonium, a sodium 
thiosulfate, this ammonium, sodium hydrosulfite, sodium formaldehyde sulfoxylate, L-ascorbic acid, 
dextrose, etc. are typical, and can also combine and use compounds, such as a ferrous sulfate or a copper 
sulfate. In it, the combination of an ammonium sulfite-sodium-hydrogensulfite (ammonium)-ferrous sulfate 
is desirable. 

[001 8] The acrylonitrile system polymer used for this invention is obtained from the thing obtained from an 
acrylonitrile monomer or this monomer, and a copolymerizable monoolefin nature monomer. An 
acrylonitrile system polymer needs to consist of at least 60% of the weight of acrylonitrile monomers here. 
It is because the fiber function which an acrylonitrile system synthetic fiber originally has as the content of 
an acrylonitrile monomer is less than 60 % of the weight cannot be held. As a copolymerizable monoolefin 
nature monomer, an acrylic acid, a methacrylic acid, an itaconic acid, acrylamide, vinyl acetate, styrene, a 
vinyl chloride, a vinylidene chloride, a maleic anhydride, N-permutation maleimide, a butadiene, an 
isoprene, etc. can be mentioned here, for example. 

[0019] The organic solvent used for this invention needs to be the solvent which dissolves this acrylonitrile 
system polymer. Dimethylformamide, dimethylacetamide, and dimethyl sulfoxide are desirable in it. It is 
desirable to consider as the dope solution which consists of the 95 - 65 % of the weight of the above- 
mentioned organic solvents which may dissolve 5 - 35 % of the weight of acrylonitrile system polymers and 
this acrylonitrile system polymer which were obtained by the drainage system suspension polymerization. 
Since the concentration of said polymer was too low, because the spinning nature of a satisfactory acrylic 
fiber was not securable, at less than 5 % of the weight, it considered as 5 - 35 % of the weight of 
acrylonitrile system polymers. Moreover, when exceeding 35 % of the weight, it is because the viscosity of 
this polymer solution becomes high too much and the said spinning nature cannot be secured. 
[0020] ion-exchange No who is not dissolved in the above-mentioned organic solvent — as a certain matter, 
although bridge formation mold ion-exchange resin, bridge formation mold ion-exchange fiber, etc. are 
mentioned, in it, the bridge formation mold ion-exchange resin which consists of divinylbenzene-styrene is 
common, and desirable. In order to carry out purification removal of the impurity of this polymer with 
bridge formation mold ion exchange resin in the state of the dope solution which the above-mentioned 
acrylonitrile system polymer dissolved in the organic solvent, it needs to be as affinitive as an organic 
solvent in ion exchange resin, and in order not to dissolve in the above-mentioned organic solvent, you must 
be bridge formation resin. 

[0021] A sulfonic acid group can be mentioned as a functional group which has ion-exchange No, and the 
strong cation exchange resin which holds a sulfonic acid group as resin which has ion-exchange No is 
mentioned, the ion kind refined according to the ion exchange — a cation kind and anion ****** — in a 
certain case, both sides with the ion exchange resin which consists of strong cation exchange resin which 
holds a sulfonic acid group, and strong anion exchange resin which holds the 4th class amino group can be 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/17/2006 



JP,06-08791 1,A [DETAILED DESCRIPTION] 



Page 4 of 7 



used. In order to catch heavy metal, the chelating resin which consists of an iminodiacetate mold and a 
polyamine mold is mentioned. Furthermore, the weak anion exchange resin which consists of the weak 
cation exchange resin which consists of a methacrylic acid and an acrylic acid besides above and the 1st, 2, 
and a tertiary amine mold is mentioned. Moreover, the both sides of said weak cation resin and weak anion 
exchange resin can also be used for coincidence. 

[0022] In it, especially either [ anion exchange resin / the strong cation exchange resin which holds a 
sulfonic acid group, or / the strong cation exchange resin which holds a sulfonic acid group and the strong 
anion exchange resin which holds the 4th class amino group ] of both use is desirable. 
[0023] As for said ion exchange resin used for this invention, it is desirable to use 0.01 - 100 % of the 
weight to 100 % of the weight of acrylonitrile system polymer solutions. The fall of ion-exchange capacity 
becomes remarkably practical [ less than 0.01% of the weight of a case ] less. When exceeding 100 % of the 
weight, it is not practical from an economically disadvantageous thing and recovery of ion exchange resin 
taking the time and effort beyond the need at a list. 

[0024] Purification by the ion exchange resin of the above-mentioned acrylonitrile system polymer solution 
is carried out preferably in a 30-1 50-degree C temperature requirement. At less than 30 degrees C, the 
viscosity of this acrylonitrile system polymer solution rises, it is inferior to a fluidity, and an ion exchange 
reaction stops being able to go on easily substantially. Moreover, when exceeding 1 50 degrees C, the heat- 
resistant stability of the ion exchange resin itself to be used runs short, and use of long duration is 
impossible in practice. 

[0025] And the purification by the ion exchange resin of the acrylonitrile system polymer solution of this 
invention Consist of a porous member like a wire gauze, and the interior of at least one or more tube part 
material which interpolated at least one or more sheets in the state of [ parallel to an axis ] the porous ion- 
exchange plate which filled up with ion exchange resin the tabular container with which it comes to set up 
the ratio (w/L) of thickness w and die-length L moderately is passed. It is important to carry out purification 
removal of the inorganic electrolyte or its ion as an impurity from the above-mentioned acrylonitrile system 
polymer solution. In addition, as for thickness w of a tabular container, it is desirable that it is 50mm or less 
extent. 

[0026] Four tube part material equipped with the porous ion-exchange plate of five sheets is arranged by the 
serial, and drawing 1 shows an example of a dope solution refiner as comes to let a sequential dope solution 
pass to the tube part material of these four books. The arrow head in drawing shows the flow direction of a 
dope solution, the direction which dope flow will diffuse according to the distribution effectiveness of each 
porous ion-exchange plate if a dope solution goes into each tube part material — changing — ion-exchange 
No — the porous ion-exchange plate filled up with a certain matter is contacted, and a collision is repeated. 
Such a flow is repeated, the ion exchange of the inorganic electrolyte which is the impurity which exists in a 
dope solution is carried out, and it is refined. The ion exchange of the number of porous ion-exchange plates 
is efficiently carried out, so that many. Moreover, if predetermined carries out include-angle rotation of each 
tube part material one by one at the circumference of an axis, and the phase of the porous ion-exchange plate 
for every tube part material is shifted one by one or spacing of a porous ion-exchange plate is narrowed 
while arranging two or more tube part material in a serial, the distribution effectiveness and the rate of flow 
of a dope solution will serve as size further, and the ion exchange will be made efficiently. When spacing of 
a porous ion-exchange plate is narrowed and efficiency is raised, pressure loss becomes however, less 
suitable for a large next door real target as an industrial facility. 

[0027] After carrying out ion exchange purification of the dope solution which consists of this acrylonitrile 
polymer obtained by the approach of this invention using the inorganic system redox initiator, and a solvent, 
0-3 ppm 0-10 ppm 0-5 ppm are preferably mixed [ the iron compound which is an inorganic electrolyte as 
an impurity, or its ion ] in the acrylonitrile system fiber manufactured by carrying out spinning with wet, 
semi-dry process, or dry process by 0-1 ppm, an aluminium compound, or its ion. 

[0028] Having mentioned the amount of mixing of an iron compound or its ion, an aluminium compound, or 
its ion here A ferrous sulfate is used as a polymerization initiation place agent used by the drainage system 
suspension polymerization specified to this invention, Moreover, since the system of reaction is aqueous 
acids, when it uses an aluminium container as a reaction vessel at a drainage system suspension continuation 
polymerization reaction, and this aluminum iron pot carries out the corrosion dissolution In the acrylonitrile 
system polymer to refine, the above-mentioned metals or those ion cannot exist more easily at least as an 
impurity. 
[0029] 

[Example] Hereafter, an example explains this invention concretely. Drawing 1 shows the outline 
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configuration of this invention equipment, and drawing 2 shows the outline configuration of the dope 
solution refiner used for the example of a comparison. 

[0030] First, this invention equipment is explained, referring to drawing 1 . (a) of drawing 1 is important 
section drawing of longitudinal section showing an example in case the dope solution refiner of this 
invention consists of four tube part material, and (b) of drawing 1 is a cross-sectional view corresponding to 
each tube part material of this refiner. 

[003 1] In drawing 1 , a sign 1 is the tube part material for letting a dope solution pass inside, in this 
example, this tube part material 1 is connected with 4 serials watertight, and the dope solution installation 
tubing 2 and the dope solution delivery tube 3 are connected watertight before and after that. Said tube part 
material 1 has flange la to the both ends, and jacket lb for circulating a heating fluid is formed in the tube 
part material peripheral surface between this flange la. And the interior of each tube part material 1 is 
equipped with at least one or more porous ion-exchange plates 4 which make the description part of this 
invention. Above-mentioned jacket lb lets the heating fluid of the temperature which can control the 
internal temperature of the tube part material 1 at 30 degrees C - 150 degrees C pass. 
[0032] Said porous ion-exchange plate 4 is a member of the shape of sheet metal which consists of bag 
containers of the porous member like the wire gauze which filled up the interior with ion exchange resin, 
and circulation of a dope solution of the interior is enabled. According to the illustration example, the 
porous ion-exchange plate 4 of five sheets sets predetermined spacing to the interior of each tube part 
material 1 , and it is equipped with it in parallel with an axis, respectively. Five are a guide member for 
carrying out guidance immobilization of this porous ion-exchange plate 4 among drawing. 
[0033] Moreover, as shown in drawing 1 (b), predetermined carries out [ each ] include- angle rotation a core 
[ an axis ], and each tube part material 1 by which the interior was equipped with the porous ion-exchange 
plate 4 of five sheets like **** in the illustration example is connected as the internal porous ion-exchange 
plate 4 has small [ every ] rotation phase contrast to each tube part material 1 . Thus, when giving rotation 
phase contrast between each tube part material 1 , as mentioned already, the distribution effectiveness of a 
dope solution serves as size further, and the ion exchange comes to be made efficiently. 
[0034] Next, the example of the dope liquid purification approach of this invention which used the above- 
mentioned equipment is concretely explained with the example of a comparison. In addition, the section and 
% show weight section and weight % during the following publications. 

(Example 1) It dissolved in ion exchange water, respectively, and supply was continuously started so that 
ion exchange water (it is set as PH3) might be 35L Taught to the polymerization reaction vessel with stirring 
of capacity 80L (a container is a product made from aluminum and a stirring aerofoil is an aluminium 
. coating turbine mold) and it might become the acrylonitrile 98.5 section, the methacrylic-acid 1 .5 section, 
the ammonium persulfate 1.5 section, the hydrogen sulfite ammonium 4.5 section, the ferrous-sulfate 
(FeS04 and 7H2 O) 0.00005 section, and the sulfuric-acid 0.085 section. Ion exchange water was separately 
supplied so that the whole quantity of ion exchange water might become the 400 sections to coincidence. 
Polymerization temperature is kept at 60 degrees C, sufficient stirring is performed, the raw material was 
continuously supplied as residence-time 80 minutes, and the polymerization reaction was carried out. After 
having taken out polymer drainage system dispersion liquid more nearly continuously than reactor overflow 
opening, adding farther the terminator water solution which dissolved the ammonium oxalate 0.5 section 
and the ammonium bicarbonate 1 .5 section in the ion exchange water of the 100 sections at this at the rate of 
the 0.2 sections and adding ion exchange water further, washing removal of the residue of the 
polymerization assistant of an unreacted monomer and a surplus was carried out with the rotating type filter. 
After fabricating the obtained humid polymer to a pellet type with a screw-type extruder, it dried with the 
through-gas dryer and the acrylonitrile system polymer shown in Table 1 was obtained. 
[0035] The acrylonitrile system polymer 22 dry above-mentioned section was dissolved in the dimethyl 
formamide 78 section, and it considered as the polymer solution (dope solution). Said dope solution was 
continuously supplied to the dope solution refiner shown in drawing 1 . Here, the ion exchange resin used 
for the dope solution refiner is strong ion exchange resin (diamond ion PK228LH Mitsubishi Kasei Corp. 
make) which holds a sulfonic acid group, the porous ion-exchange plate with which the ion exchange resin 
installed in a dope solution refiner was filled up — w= 7.5mm (w/L=0.05) in die length of L= 150mm, and 
thickness — it is — the interior of tube part material — the — have arranged five sheets regularly to regular 
intervals, and carry out four-set serial arrangement, each tube part material was made to connect, and it 
considered as the dope solution refiner. 

[0036] The wire gauze made from 100-mesh stainless steel is used for the porous member of the porous ion- 
exchange plate with which ion exchange resin was filled up, and it is considering as a configuration ion 
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exchange resin does not have dedropping out of this porous member. Connection of the tube part material 
which set the porous ion-exchange plate was taken as the connection structure which shifted about 20 
degrees of connection include angles at a time one by one. In addition, after making it a sulfonic acid type, it 
dried after backwashing by water enough, and the ion-exchange resin with which it is filled up here is what 
carried out immersion swelling by dimethyl formamide, and it was filled up with it 50g per tubing member 
which set the porous ion-exchange plate of five sheets. Dope liquid installation tubing and the delivery tube, 
and the dope solution that pours 60-degree C warm water in each jacket section of a dope solution refiner at 
a list, and flows the interior were heated. It let the mouthpiece of 100 holes and 0.13mmphi pass, and after 
supplying the above-mentioned dope solution at the rate of 250g per part continuously, in the dope solution 
refiner, spinning was carried out to 55% of dimethyl formamide water solution (30 degrees C) by the 
dryness-and-moisture type spinning method (5mm of oil-level air clearances), the heat set was performed at 
115 degrees C after 5 time extension, and the acrylic fiber shown in the 1.5-denier table 1 was obtained to it. 
The ion-exchange nature by this example is good, and has fully removed the aluminum ion in a dope, and 
iron ion. 

[0037] (Example 1 of a comparison) The acrylonitrile system polymer was manufactured by the same 
approach as an example 1, and after supplying a dope solution to the dope solution refiner shown in drawing 
2 , spinning was carried out by the same approach as an example. This dope solution refiner came to arrange 
porous ion-exchange member 4 1 of the piece filled up with a lot of ion exchange resin in the interior of the 
single tube part material 1 which has the same structure as this invention as shown in drawing 2 , and it 
carried out ion exchange purification to this dope solution refiner through the above-mentioned dope 
solution in this example of a comparison. Strong ion exchange resin was not used for the dope solution 
refiner at this time. The result is shown in Table 1 . 
[0038] 
[Table 1] 
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[0039] 

[Effect of the Invention] In spite of being the dope solution refiner of easy structure according to this 
invention so that clearly from the above explanation Only by letting the dope solution with which the 
distribution effectiveness and the ion-exchange engine performance of a dope solution consist of an organic 
solvent of the acrylonitrile system polymer obtained by the drainage system suspension polymerization 
which was large and used the inorganic system redox initiator for this equipment, and this polymer pass The 
ion exchange of the electrolyte of the various kinds mixed in said acrylonitrile system polymer or its ion is 
carried out efficiently, and the final product of high quality can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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